Treatment strategy based on targeting P-glycoprotein on peripheral lymphocytes in patients with systemic autoimmune disease.
Although corticosteroids, immunosuppressants and disease-modifying antirheumatic drugs (DMARDs) are widely used in the treatment of various systemic autoimmune diseases such as systemic lupus erythematosus (SLE), we often experience patients with systemic autoimmune diseases who are resistant to these treatments. P-glycoprotein (P-gp) of membrane transporters, a product of the multiple drug resistance (MDR)-1 gene, is known to play a pivotal role in the acquisition of drug resistance to chemotherapy in malignancy. However, the relevance of MDR-1 and P-gp to resting and activated lymphocytes, which are the major target in the treatment of systemic autoimmune diseases, remains unclear. Studies from our laboratories found surface expression of P-gp on peripheral lymphocytes in patients with SLE and a significant correlation between the expression level and disease activity. Such expression is induced not only by genotoxic stresses but also by various stimuli including cytokines, resulting in active efflux of drugs from the cytoplasm of lymphocytes, resulting in drug-resistance and high disease activity. However, the use of both P-gp antagonists (e.g., cyclosporine) and inhibition of P-gp synthesis with intensive immunosuppressive therapy successfully reduces the efflux of corticosteroids from lymphocytes in vitro, suggesting that P-gp antagonists and P-gp synthesis inhibitors could be used to overcome drug-resistance in vivo and improve outcome. In conclusion, lymphocytes activated by various stimuli in patients with highly active disease apparently acquire MDR-1-mediated multidrug resistance against corticosteroids and probably some DMARDs, which are substrates of P-gp. Inhibition/reduction of P-gp could overcome such drug resistance. The expression of P-gp on lymphocytes is a promising marker of drug resistance and a suitable target to combat drug resistance in patients with active systemic autoimmune diseases.